Abstrnet. The input-output stability of closed loop control systems, which are not necessarily open loop stable, is considered. The type of stability considered is very broad, and encompasses boundedinput-bounded-output stability. Both continuous-time and discrete-time systems are considered. It is shown that the Desoer-Wu condition [2] is both necessary and sufficient for a large class of closed loop systems to be stable. The criterion is applicable to multivariable systems as well as to single-inputsingle-output systems.
1. Introduction. One of the best known and most widely used criteria for the stability of closed loop control systems is the Nyquist criterion [1] . The [2] , [3, and Baker and Vakharia [4] have obtained a sufficient condition for the stability of a large class of such control systems. To describe these results, it is convenient to introduce the sets s'(a) and s'(a). The set s'(a) consists of generalized functions of the form (1) g(t) go(t) + gib(t-ti), i=1 where go(t) is a measurable function, 6 denotes the unit delta distribution, and it is further true that io (2) Igo(t)] e -at dt < ,
where a is a prespecified real number. The set '(a) becomes a Banach algebra if the norm of an element g(. '(a) is defined as f0 (4) x,(a), Q(s) gT" "(a), and the ordered pair (det Q(s), det (P(s) + Q(s))) satisfies Condition N, is given. Then the function I2I(s) (s)(I + (s))-1 is a member of g?""(a) if and only if (10) 
Proof Sufficiency of (10) . Suppose (10) is satisfied. We wish to show that /(s) s""(a). We achieve this in two steps" first, we show that (10) Necessity of (10) . It is a direct consequence of [5 In fact, the class of functions studied in [2] - [4] is a proper subset of the class of functions covered by Theorems and 2. For example, consider (s) 1/cosh (s a).
(a). From this it follows that I-R(s)I(s)= (I + R(s)J(S))-l""(a), whence det(I +/(s)((s))-I 1/det(I + ,(s)(s))(a
Since (s) has an infinite number of poles in the half-plane Re s >= a (namely at s a + j(2k 4-1)n/2, k 0, 1, ..., _+ o), it does not fall into the class of functions studied in [2] - [4] . However, if we express ,(s) as 2e-(-)/(1 + e-2(-)), we see that it can be handled by Theorems [7] , and Desoer and Lam [8] .
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